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Ovewiew

This chapter will cover the assment of the airway and airway management

The indications for endacheal intubtion, including pharmacatpcally asssted

intubation, in infants and chilén ae discuss# as well as thegaiipment and
techniques neessary to carry out this form of airway management dirpdy
and safelyThe key to airway management is an apiption of the ned for
badc life support and, if ladc life supprt is ineffective, the ned for moe
advancd interventions The key to airway management via irgtibn is
consderation of the anatomic strucas of each childStudy of thee

consdemations will help the emgency povider to act competently and

confidently in the field Appropriate drugs, with their dosageae discusse in
the setion on pharmacotgically asssted intubation

Chapter Objectives

After reading this bapter, the eader should te albe to:

1. Descibe the aiway assessnm& and indicadd
interventions.

2. Understand the imprtance d basic life support
in the managment d the pediatric airway.

3. State the indicabns for pediatric endotracheal
intubaton, the séps irnvolved in pediatric
endotracheal intubaton, and why measurement
with a length-basd resuscitaton tape and
confirmaion ae ciitical sips in pediatric
endotracheal intubaton.

4. Understand the acgntages @
phamaaologically assised intubaion; the
medicaions use and th& purposesand
situatons where thamaalogically assised
intubaton should ke usel.
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Case Study

You and your partner respond to the home of an un-  you note no secretions but do hear some snoring. :

conscous two-year-old child. Upon arrival you form a

first impression and immediately notice that the child, [] At this point what would be your next assessment
José, is not moving and there is no chest movement. and intervention? :
You go to the child’'s head and open the airway witha [ What is the significane of the snoring? :

head-tilt-chin-lifonce you have opened the airway,

Introduction

Mainenane of apatent airway has aways been the first priority of emergency
cae.Furthemaore,in children, mary problems that are not primaily airway

problems can lead to compromisesin airway and ventilation. Althoudn endo-

tracheal intubaton isthegold standard for airway control, it isnot aways nec-

essay. In most circumstanes, proper basic life support technigues will

maintain an adequat airway. But for those conditions where posiioning ad-

junds, and assisted ventilation have failed, it is imperative that prehospital
providershaveintubaton availalhe to them and have the confidence and ill to

perform thisprocedure.

Mary EMS gystems include pediatic endotracheal intubaton in the ad-
vaned life support scope of practice A few systemsalso advocat phamacologi-
caly assisted intubaion, atechnigue that usesphamacological adjundsto aidin
intubaton. Pediatic endotracheal intubaton can be achalenging sill to learn
and apply effectively in the prehospital setting Furthemore, significant risks
can arise from impropely performed intubaton, paticulaty unrecognized
es@hagea placement.However, thelifesaingpotentia for critically ill or injured
children frequently outweighstherisksinvolved.

Airway Assessment

The god of aiway assessment isto determinethefollowing:

ASSESSMENT

1Chs
Gen

The goal of airway

assessment is to determi

airway patency and the
likelihood of continued
patency.

= |f the aimay is paent
= Whether it is likdy © remain paént
= Whether interventions ae neessay to dbtain and maintain peatcy

To determine airway patency look for movement of the chest or abdomen,
listen for breath sounds, and fed for air movement at thechild’smouth or nose. If
you can detect air movement and normal breath sounds, the airway is patent.In
alert children,vocalizaiton, speech, crying, or coudhing indicatesa patent airway,
althoudn partial obstruction may be preset. If you see no ches or abdominal
movement and you cannot hear or feel respiation, theairway iscompleéey ob-
structed. In the unconstious patient the mog likely reasm is the tongue falling




back and obstructing the airway. Positoning, which should be done immediatly
to establish an airway and help determine patency, can treat thiscondition.

In pediatic patients,itiscritical to perform athoroud evaluaion for airway
obstuction dueto foreign bodies.Foreign bodiesin any part of the airway can
cause serious complicatons or death if they are not removed. Foreign body ob-
strudion isusualy manifesed by a sudden onse of choking and coudhing with
no higory of illnessor injury.

= Patients with a partial upper airway obstruction from a breign body may
present with active ®@ughing and stidor, or they mgy have cecrease
respnsivenessThey ae dten able o maintain the away.

= Patients with comgete aimway dbstruction cannot @ugh, cry, speak,or breathe.
They quickly become cyanoic and lose ansciousness.

If the airway ispatent, it may still be proneto becomeobstucded or partially
obstucted. To help determinethis listen for abnarmal breath sounds, which may
include stridor, hoarsenesssnaing, or gurgling. Stridor isusually an indication
of narowing of theuppe airway and may mean that secretions ,edema,or afor-
eign body ispartially blocking the airway. Snaring often impliesthat the tongue is
ocduding the airway. Hoarsenessimplies eithe swelling or inflammation of the
upper airway. Gurgling sounds may indicate the presence of secretionsor blood
that requires suctioning In infants you mug also ingpect the naresfor obstuc-
tion. Since young children are obligat nose breathes, ary obstuction of the
naescan significanty affect theairway.

Inaddition to ligening you must aso ingect for potentid obstucionto the
aiway. Thisincludesingpecting the mouth for secretionsand foreign bodiesthat,
if not removed or suctioned, can become airway obstructions.You should also
palpad the mouth,jaw, and tracheafor traumathat can compromise the airway.

Airway Interventions

Airway interventions are based on the problemsidentfied in the assessment.

Airway Positioning

Proper posiioning of theairway isthefirg interventionto perform and will often,
in itself, estabish a patent airway. (See the Procedure on Airway Positoning on
page 72.) The mos comman problem is obstrudion with thetongueln the ab-
sence of susyected cervica traumafor children who show signs of respiabry
failureor arres with apneaun®onsciousnesgr, inability to maintain the airway,
plece the patient in a supine posiion with a smal towe under the shoulders
to leve the plane of the airway. In children under two yeais of age with alarge
occiput it may be necessay to pad from shouldersto pelvisto align the airway.
Then open theairway usng the following maneuvers:

= |f trauma is eident or suspected, perform a malified jaw thrust, pushing the
jaw up and sligtly forward, while holding the hedand ervical spine in line
to prevent moement.

= |f trauma is notspected, perform ahead ilt-chin lift. Tilt the hea back
slightly into the nertral positon and lift the @in with one hand waile
applying gentle pressure an the breheal with the othe The rachea is moe
aneriorly placed in dildren than in dults, so less hahfilt is required to gpen
it. Hyperextending the nek can kink the away, obstructing it.

Airway Interventions
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Foreign body obstruction is
usually manifested by a
sudden onset of choking
and coughing with no
history of illness or injury.

Snoring implies airway
occlusion by the tongue.

CLINICAL PEARLS
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Proper positioning in itself
solves many airway
problems.

OCCIPUT the back of the
skull.

JAW THRUST pushing the
jaw up and slightly forward
while holding the head and
cervical spine in ling; the
airway-opening maneuver
recommended when
trauma is suspected
because it does not involve
tilting the head back.

HEAD-TILT-CHIN-LIFT

tilting the head back
slightly and lifting the chin
while applying gentle
pressure to the forehead;
the airway-opening
maneuver recommended
when trauma is not
suspected.




CLINICAL PEARLS

Foreign body aspiration is

dire medical emergenc
that will result in death if

appropriate interventions

are not implemented
immediately.

PARTIAL ARWAY |
OBSTRUCTION  blockage &=

of the airway that is not
complete and that still
allows the passage of some
air.

COMPLETE AIRWAY

OBSTRUCTION  total
blockage of the airway that
allows no passage of air.

LARYNGOSCOPY
examination of the interior
of the larynx. Direct
laryngyscopy is
laryngoscopy performed
with the aid of an
instrument such as a
laryngoscope.

MAGILL FORCEPS  forceps
(pincers) with angulated
tips, used during direct
laryngoscopy to remove a
foreign body from the
airway.

NEEDLE CRICOTHYROTOMY
penetration by a needle
through the cricothyroid

membrane into the trachea

in order to establish a route
for ventilation when the
airway is blocked.

Chapter 3 Airway Management
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Cleaance of a Breign Body

Foreign body aspiation into the aiway is a die mealical energency that vill resilt
in death ifappropriate interventions ae not implenented immediatdy upon recog-
nition. Managng an eduded airway takes pecedence over all other treaments, be-
cause no othretreament will be dfective if the aiway is not pagnt. The following
identifies the ajpropriate seps for the emoval d foreign bodies in éther an infant
or child, and this discussipovers both mamwal techniques and mehanical ech-
niques.Marual echniques intude interventions that ag performed by hand (br
example,abdminal thiusts).Mechanical echniques tilize aiway equipment as an
adjunct to foreign body airway removal (for example laryngosapy).

A child who is actively coudhing, indicatng a pattial airway obstucton,
should be helped into a posiion of comfort. Offer supplementa oxygen in a
mannethat doesnot produce agitation andinitiatetransprt. Be extremdy care-
ful not to agitate the child becausethis could cause the object to moveinto a po-
sition that compleely obstuctsthe airway.

For achild withacompleeairway obstrucion,interventionsmust beunder-
taken immediatgly. Signsof complde airway obstruadion indude a child who has
received assiged ventilation usng a bag-valve-mask device,with adequat airway
posifoning with no visible chest rise or a conscious child with sgns such as
cyanosisor an inability to speak,coudh,or breatheln casessuch asthese, perform
basic airway cleaiing maneuversaccording to the child’s age.(See the Procedures
on Airwgy Cleamne—@nscious Infant,Unconscious Infant,Conscious Child,
and Unaonscious Child on pages73—75.)

In infants, deliver five back blows followed by five chest thrusts.n children
older than one year deliver five abdominal thrustsonly. In the unconscious pa-
tient and if theforeign body can be cleaty seen in the child’s mouth at any point
during these maneuvers, remove it. Assss for cleaian@ of the obstruction that
will beindicated by suacessful asdsted ventilation in the unconsciouschild or ev-
idence of air movement (coudhing, crying, speaking) in the consciouschild.lf an
obstructionisstill present repeat the steps.

If thereis gill no ched risein the unconsd ous patient, perform direct laryn-
gos@py and attempt to locaethe obstudion. Removethe foreign body using the
pediatric Magll forcepsonly if it isclealty visideand accessite. If you cannot see
and remove the object, prepate the child for transprt. Continue to deliver back
blowsand ched thrugs or abdominal thrustsfollowed by assiged ventilation until
ventilation issuacessul or patient care istransérred to hospital personnd.

Patients with persisent upper airway obstuction despie repetitive basc life
support airway cleaing maneuvers and attempts at laryngosopic foreign body
remova may bendit from the passage of an endotracheal tube throudh the vocal
cords,asdescibed later in thischager. Thisprocedure may push theobstuction
deeper into the airway, most likely into the right mainstem bronchus,allowing
ventilation of theleft lung or part of theleft lung It isastop-gap measure aimed
a keepingthe patient alive until the obstuction can beremoved at the hospital.

Needlecricothyrotomy isused in some EMS systemswhen other attempts at
cleaing the airway fail (see the Procedure on Needle Cricothyrotomy on pages
76—77.) However, this procedure may produce complicatonsin children,indud-
ing failure to cannulae the trached space and possilte tracheal damage due
to difficulty in identifying landmarks.Almost al pediatic patientscan be effec-
tively ventilated usng airway opening maneuwvers and BVM ventilation. Needle
cricothyrotomy may be peformed if you are trainad and medica direction per-
mits,but only for longtransjprt timeswhen all other methads of estalishing an
aiway havefailed.



Any child with a potentia foreign body aspiration must be transprted for
furthe evaluation inthe emergency depatment.Evenif the child appeasto have
recovered,the foreign body may remain lodged inthelower airway.

Suctioning

In addition to a partial or complde foreign body obstudion, the airway can be
compromisal if the airway is blocked with emesissecretions,smal particles,or
blood.In these cases, firs attempt to remove any foreign matter that can bedealy
seen, usng afinger sweep for large particles. Then attempt to gently suction any
additional visible materials.

A large-lbore sudioning device is frequently required, even for infants, when
maeria found in the mouth or throat istoo largefor the bulb syringe.A bulb sy-
ringemay beusedto remove liquidsand small particles.If thepatient isconscious
with an active gag reflex, carfully control the tip of thedevice to avoid gimulat
ing the phaynx.After sudioning, assessfor sgns of improvement such as spon-
taneus respinbry effort, pink color retuming to the skin, or improved mental
staus.Sudioning isoneof themost commanly overlooked stepsin pediatic air-
way management. It should frequently be done earlier, beforeairway compromise
occurs, to protect the airway and prevent aspiraton of matrial.

Be sure to check for nasal secretions in infants. A bulb syringe or suction
catheer will usualy sufficefor nasa suctioning

Airway Adjuncts

For unconscious patients,an orophatyngeal airway adjund can be used to con-
trol theairway and keep the tongue from falling back against the posterior phar
ynx. (See the Procedure for Orophatynged Airway on page 78.) Perform this
procedureonly after you have manualy opened the patientsairway, applied suc
tioning, and attempted to provide asssted ventilation. Selecting a correctly szed
ord airway is critical because an improperly szed airway can cause furthe ob-
strudion. Measire the airway adjund by placing the flange of the airway at the
level of thechild’s central incisors. Thedistal tip of the airway should reach the
ande of the jaw. Two insertion techniguescan be used:

Using a bngue deresor. Hold the bngue in psiton with the bngue
depresso and inset the aal aiway with the cure downward. Slide it into
position with the flan@ resitng aginst the lips.

Without a bngue deresr: To use the otgr curve d the aal aiway as a
tongue apresso, point the tp of the aiway upwad, but not b the pint that
it touches the oof of the mouh. Use the cured portion of the aiway to
depress thedngue and dvana the aiway into the moth unil the flange is
near the lipsthen rotaie the aiway 180 dgrees so that the auway cunes
downward. Slide it into positon with the flang resing aginst the paénts
lips. We digourage ue d this mehod in small children because ther palates ae
2ft and sisceptible to damag from the aiway insertion. Insead,use the bngue
depresor mehod.

In patientswithou foreign body airway obstrudion but whose airway cannot
be maintained with airway posiioning aone,consicr placing anas@hartyngeal
aiway adjund to help keep the air passage between the nose and the back of the
throat open for suctioning or oxygen delivery. (Seethe Procedurefor Nasgharyn-
ged Airway on page 79.) You should renember that the nasopharyngeal airweay is
an adjun¢, which means it is additve, and airway posiioning should be main-
taine even after itsinsertion.

Airway Interventions

CLINICAL PEARLS

Suctioning is one of the
most commonly overlooked
steps in pediatric airway
management. If possible, it
should be done early,
before airway compromise
occurs, to protect the
airway and prevent
aspiration.
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OROPHARYNGEAL AIRWAY
.. =] acurved device inserted
into the mouth to displace
the tongue from the back
of the pharynx in order to
maintain the airway.

NASOPHARYNGEAL AIRWAY
a flexible tube inserted
through the nose and into
the pharynx just below the
base of the tongue in order
to maintain the airway.
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CHILDRENARE DIFFERENT

The infant or child’s .‘%

prominent occiput makes iTRL
easy to hyperextend the
neck, which can collapse a
child's flexible tracheal
rings.

CHILDRENARE DIFFERENT

In younger children, th
cricoid ring is narrower

than in older patients, so
uncuffed endotracheal
tubes should be used.

CRICOID RINGICRICOID |~ 8
CARTILAGE The ring- (& °=

shaped lowermost cartilage
of the larynx.

ENDOTRACHEAL TUBE
tube passed into the
trachea to maintain and
protect the airway.

END-TIDAL CARBON
DIOXIDE DETECTOR
device that can be attached
to an endotracheal tube
that measures the carbon
dioxide concentration in
exhaled air. A lack of
carbon dioxide indicates
probable misplacement in
the esophagus.

MECONIUM  The first fetal
feces, a greenish substance
that must be aspirated
from the mouth and nose;
indicates a degree of fetal
distress.

Nasal airwaysare appropriate for conscious children who cannot maintain an
open airway. They should not be used in children with facial trauma or head
injuries.

It isimportant to select acorrectly 9zed nasal airway. It should be about the
same thickness asthe patientslittlefinger. The correct insertion distance isfrom
thenoseto the tragusof theear. Apply awater-soluble lukricant and dowly insert
the airway into the child’s nare, holding the airway at a right angle to the face.
During insertion, keep the bevel towad the nasal septum and direct the airway
straight back along the floor of the nasal passage.Sudion as necessay to clear
secretions. Maintain a head-tlt-chin-lift or jaw thrust to keep the tongue from
occluding the nasopharyngeal openingin theposerior phaiynx.

Pediatric Endtracheal Intubation

For the patient whose airway cannot be maintained with posifoning suctioning
adjunds,and attemptsat assisted ventilation, it isappropriate to securethe airway
with endotracheal intubaton. Othea patients may also require intubaton earlier
inthe sequence of emegency care,induding children with:

= Meconium aspiaion during ou-of-hospital livery (see Chapter 13)
= Anaphylaxis with aiway compromise

= Airway burns

= The ned for a malication ddivery route

Performing endotracheal intubatonin childrenissmilar to performing it in
adults.Differences primaiily involve chan@sin equipment and positioning due
to the different anatomy of children and adults.(See the following discussion of
differences between the adult and pediatic airway aswell as the discusson and
illustaionsin Chapger 4.) When performing endotracheal intubaton, keep the
following pointsin mind:

= Positioning the paent on a stetche or talde with a surface slightly above
your e/e level males it easieto se the bild’'s vocal crds.

= The pominent occiput males it easyd hyperextend the nek, which can
collapse a hild’s flexible tracheal ings.In children, the ocal @rds ae higher
and mae antrior in locaton than in an dult, which also afécts positioning.

= |n youngx children, the narowest rtion of the aiway is at the lgel of the
cricoid ring, and pesare from a cuffcan damag sdt tissue at this led. The
cricoid catilage itsdf forms a Iving cuff around theendotracheal tube, so
younger children require an uncuid endotracheal tibe.

= A cunved laryngosope Hade my not alequatdy control and etract a dild’'s
longer, mare pliable epiglottis to permit a dear view of the dottic opening,
and theefore staight (Miller) blades ae peferred.

= Adjuncts © assessrpper endotracheal uibe placement are stongly
recommended. The méhod of choice uses calimetric or dectronic end-tidal
carbon dioxide cetectors.

Equipment for Pediatric Endotracheal Intubation

Thefollowing items are needed to perform endotracheal intubaton (see aso the
Procedure on Equipment for Pediatic Endotrachea Intubaton on pages 80-83).
= Large-bore and adotracheal siction cathéers,tubing, and \acuum soute

= Meconium aspiator (essatial for newborns when meconium is present)



= Bag-\alve-mask @vices in al appropriate si2s,with oxygen atta&hments
= Padiatric oropharyngeal aiwvays in al appropriate si2s

= Pediatric laryngosmope handk with extra batéries

= Straight (Miller) laryngosmpe Hades in sies 0 © 3 with extra kulbs

= Curved (Macintosh) layngosmpe Hades in sies 0 6 3 with extra kulbs
= Pediatric endotracheal tibe stylets in smal and larg sizs

= Uncuffed pediatric endotracheal tibes in sies 2.56 5.5 mm

= Endbtracheal tibes with cuffs in sizs 6.00 8.0 mm

= Magll forceps in pdiatric and ault sizs

» Pulse ximeter

= End-tdal cabon diaxide cetection device

= Adhesve tae a othe devices b secure the edotracheal tibe

= |Length-basd reduscitaion tape

Thes items should be stored in an easily accessilbe equipment bag. Become
thoroudhly familiar with the bag and its contents during practice sessions.

Pharmacologically 8sised and Rpid Sequence Intubation (RSI)

In some emergency situaions,it isdifficult or impossibe to perform direct
laryngosopy and endotracheal intubaton withou use of adjundive med-
icatons.Patients who typicaly require phamacologically assisted intuba
tion include:

= Heal-injured patents
= Patients in stalis gilepticus (ontinuous sezures)
= Combatve patents

Asareallt of progressvely severehypoxiaand hypercaibia,the patient with-
out apatent airway will eventualy loseal musde tone ,a which point intubaton
may be performed successfuly withou phamacologic assistance .However, once
thisstageisreached,irreverside brain injury and death areimminent.In suc sit-
uatons,phamecologicaly assisted intubaion usng rapid ssquence intubaton
(RSI) with or withou aneurosurgca induction may bewarraned.

The term phamaw®logically assisted intubation encompasses al intuba
tions that employ medicaton to help assg in performane of the procedure.
Rapid sequence intubation (RS) isaform of phamacologicaly assged intuba
tion that usesphamecological adjundsto facilitaeintubaton while minimizing
the chane of aspiation in apatient who has not been properly prepaked for in-
tubaton. In emergency settings,thisgroup includes patientswith afull somah.
Inaddition, medicatonscan be chos@ for RSI to reducethe likelihood of elevat
ed intracranid pressire during intubaton. When medicatons that control in-
tracrania pressire are used, the intubaton is referred to as one with a
neurosurgical inducion.

The use of these medicatons is not withou risk. Before attempting to
perform this procedure, you must have special training as well as a thoroudh
understanding of the phamecologica properties,indicatons,and contraindica
tionsof al drugsinvolved. Providers performing phamecologicaly assged in-
tubaton must a s be highly effective at asssed ventilation in children. This il
isusualy required prior to an intubaton attempt and will always be required if
intubaton attempts prove unsuccessful after sedaives and paralytics have been
adminiséred.

Airway Interventions

STYLET a pliable wire
inserted into an

endotracheal tube to
provide shape and stiffness.

PULSE OXIMETER

electronic device attached
to a finger, ear lobe, or
other body part that can
measure the concentration
of oxygen in arterial blood.

LENGTH-BASED
RESUSCITATION TAPE  a
marked tape that can be
extended alongside an
infant or child to help
estimate height and weight
and determine appropriate
equipment sizing, insertion
depths, and dosages.

HYPOXIA  a deficiency of
oxygen in the body cells.

HYPERCARBIA an excess
of carbon dioxide in the
blood.

PHARMACOLOGICALLY
ASSISTED INTUBATION
use of drugs to assist in
endotracheal intubation.

RAPID SEQUENCE
INTUBATION (RSI)
drugs to facilitate
endotracheal intubation
and minimize chances of
aspiration, including
sedative, paralytic, and
amnesic drugs.

NEUROSURGICAL
INDUCTION  use of drugs
that control intracranial
pressure.

use of

(%]

CLINICAL PEARLS

In the presence of severe
hypoxia and hypercarbia,
pharmacologically assisted
intubation may be
warranted.




SEDATIVE a calming (-, =
drug.

ANXIOLYSIS  anxiety
reduction.

AMNESIA  forgetfulness
about an event or
procedure.

PARALYTIC  a drug that

induces muscle relaxation

and paralysis, the inability
to move.

STENOSIS  constriction,
narrowing.

HEMODYNAMIC
regarding the circulation of
the blood.

HYPOTENSION  low blood

o
PICQQUIC.

Chapter 3 Airway Management

Phamacological Adjuncts

The types of drugs adminiséred in phameacolagicaly assged intubaton can
include thefollowing (Take 3-1):

= A preparatory madicaion, such as lidbcaine,to blunt inceasel intracranial
pressire (caled a nerrosurgcal induction), atropine, to reduce the ssiblity
of bradycadia and kipotensian, or a malicaion to reduce seretions sich as
glycopyrrolate a atropine

= A salafive agent to provide eentral nevous sgtem relaxaton, which may also
provide anxiolysis and amnesia

= A panlytic agent (also cdéd a neiromuscular locker) to relax the nusdes,
open the wcal ords,and leep the paent from maoving

In geneal,phameacologically assisted intubaton may not be appropriate for
certain patients,such as

= Patients whose &inical condition is seere enouch © render medications
unnecessay for intubaion

= Patients with upper airway compromise,which also onsitutes a dative
contraindicaton o paalysis

= Patients who have anadmic featuires,injuries,or pathola@y that male
successful inubaton unlikely and who, upon paalysis,would cmpleely lose
ther airway (e.g, those vith massie sweling o the bngue,trauma ¢ the pw
and moth, tracheal stenosig

= Those br whom, after providing sedaton, you ae unalke o maintain the
airway with positoning a whom you cannot entilate alequaely with a BVM
device

Althoudn some head trauma patients may not be appropriate for paralysis,
they may still be appropriate for neuroaurgcal indudion.
Additional Issues in Pharacologically Assisted Intubation

Hemodynamic Effects In phamacologicaly assisted intubaton, the com-
bined effects of assistd ventilation, intubaton, and phamecological adjunds
can have serious henodynamicconseuences.Hypotensian must be carefully

Drugs for Phanacologically

TABLE 3-1 Assisted Intubation
Premedication Sedation Paralysis
Atropine Thiopental Succinylcholine
Glycopyrrolate Ketamine Rocuronium
Lidocaine Etomidate Vecuronium
Fentanyl Pancuronium
Diazepam
Midazolam
Propofol




monitored whenever phamacologicaly asssed intubaton is performed. The
potential for hypotensim can also bereduced by careful slection of appropriate
sadaive agents.Sedatve drug dosag@ may need to be decrease in patientswho
are alrealy hypotensive. Note, however, that the dose of pamlytic agentsshald
not be decreagd und any circumstanas;pattia paralysis could lead to acata-
strophic situaion in which the patient cannot breathe spontaneusy, but the
degree of musdetonepreventsintubaton or asssed ventilation.

Timing and Sequence of Drug Delivery Avoidane of hypoxemiaisacritical
issieinphamacologicaly asssted intubaton. Drug administation length@sthe
overall timerequired to intubaethe patient,which increasesthe risk of dangrous
hypoxemia developing during the procedure. Mog ill or injured children who
meet clinical criteria for intubaton are adrealy somewhat hypoxic or have in-
creasd oxygen needs.

This creates a potentially serious timing problem for phamacologically as-
sised intubaton: Sedatveswill cause apneawhen adminisered in proper doses,
0 oxygen deprivation may begin as soon asthe sedaive takes effect. Intubaton
cannot be attempted until onse of pamlysis.Douling or tripling the dose can
reduce the onsé time for nondepolaiizing paralytic agents but thiswill increase
the duration of effect. Premedicaton with a small priming dose of the paralytic
agent can a0 hasten the onsé of pamlysis;however, this advane dose can po-
tentially cause apnea or impaired ventilation, incieasing the period duringwhich
the child isoxygen deprived.

The solution may beto adminisér the paralytic agent before the sedaive,as
the paralytic agent takeslonger to work. In all circumstanes,however, you must
endurethat paralysis does not take effed beforethe onset of sedaton.

When Pharmamlogically Assiséd Intubaiton Fails If phamacologcally as-
sisedintubaton isultimatly unsuccessfulbag-alve-mask ventilation will be ab-
solutely esentia to ensure oxygenation and ventilation until the paralytic and/or
salafve agent weas off.

Pocedue for Rediatric Endéracheal Intubation

Pediaric endotracheal intubaton involves ssveral seps,whicharesummaizedin
the Procedure for Pediatric Endotracheal Intubaton on pages 84-87 and are dis-
cussdindetail below and on the pagesthat follow the Procedure.

1. Before You Begin

Obseve body substane isolation procedures (universal precattions) during en-
dotracheal intubaton. If possilbe, work with apartner who can perform asssted
ventilation, hand you equipment, adminisér cricoid pressire, monitor the pa-
tient, and carry out related taskswhileyou complde the intubaton. A third part-
na may be needed to maintain inline sabilizaion of thecervica spineif traumais
suspected. If you mug performintubaton after transprtisunderway and driving
conditons are likely to interfere with intubaton, consicer pulling over until the
procedureiscomplde.

At thispoint,you will have complded enoudh of theinitial assessment to have
determineal that the patient meetsclinical indicationsfor endotracheal intubaton
and to determine if aphameacolagicaly assged intubaton isindicated. Obtain a
focusel higory, if possilke,to make surethe patient does not have any contraindt
catonstointubaton or phamacolagically asssted intubaton.

Airway Interventions
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Avoidance of hypoxemia is
critical in pharmacologically
assisted intubation. Precise
timing of drug
administration and assisted
ventilation is required.

HYPOXEMIA  inadequate
blood oxygen levels.

CRICOID PRESSURE the
Sellick maneuvempressure
applied to the cricoid ring
to press backward against
and partially occlude the
esophagus for the purpose
of moving airway structures
into a better position for
visualization and intubation
and reducing the chances
of regurgitation from the
stomach.

(%]

CLINICAL PEARLS

In pharmacologically
assisted intubation, you
must ensure that paralysis
does not take effect before
the onset of sedation.

CLINICAL PEARLS

(%]

If pharmacologically
assisted intubation is
ultimately unsuccessful,
BVM ventilation will be
absolutely essential to
assure oxygenation and
ventilation until the
paralytic agent wears off.
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CHILDRENARE DIFFERENT

Particularly in youngem
children, there is only
small margin between
correct endotracheal tube
placement and bronchial or
esophageal placement.
Measurement with a
length-based resuscitation
tape is critical in
determining correct tube
size and insertion depth.

2. Prepae the Equipment and Medications if Needed

It isimportant to assure that all equipment isrealy and available prior to begin-
ningintubaton. (Review the Procedure for Equipment for Pediatic Endotracheal
Intubaton on pages 80-83.) Onceyou have determined that endotrachea intuba
tionisindicated, male sure all the necessay equipment isprepared and laid out
within easy reah while continuing to oxygenate and ventlate the patient.

The mnemanic SOAPME can help you remember the general typesof equip-
ment and suppliesrequired for intubaton. Thelettersstand for

Suction gquipment

Oxygen eguipment

Airway equipment

Phamacological agnts

Monitoring equipment

Endotracheal-\verus-esphageal @tection mehod

Measuirethe child, using a length-basd resiscitaiion tape, to determine ap-

propriate equipment sizing and insertion depth. Select aproperly sized face mask,
orophawngeal airway, laryngosope blade ,and endotracheal tube asindicated on
the tape.Also set out alaryngosope blade in one additional dze,and endotra-
cheal tubes that are one size larger and one size smaller than the tube sze

indicaed. Use graight laryngosope blades when intubatng younger children
and infants. (See Tabdes3-2 and 3-3.)

ESTIMATING ENDOTRACHEAL TUBE SIZE

In children, you can estimate the proper tube sze using the following formula:

4 1 (agein yeard4) mm

ESTIMATING ENDOTRACHEAL TUBE INSERTION DEPTH

In children older thantwo years the depthin centimeters for endotracheal tube insertion
can be estimated using the following formula:

Depth5 (age in years'2) plus 12

For example, in a four-yearold child, the depthwould be (4 dvided by 2) plus 12, or
14 cm. You will insert the tube urtil the 14-am mark gppears at the corner of the child s
mouth.

An alternative formula, which can be used in younger children, isto multiply the in-
side diameter of the tube by thréer examplein a fourmonth-old child being in
tubated with a 3.5-mm tultbe depth of insertion would be 3%3,0r 10.5 cmYou
will insert the tube until the 10.5-cm mark appears at the corner of the child’s mouth.

If the child is large enoudh to require a cuffed tube, check the pilot balloon
and cuff for leaks Cuffed tules are generally indicated for children older than
eight yeasor thoserequiring endotracheal tubes 6.0 mm or larger.

Assenble the laryngosope handle and blade, then tes to make sure the
connectionsaretight and the light isworking.

Select a gylet for each endotrachea tube.Inset astylet into each endotra-
cheal tube,but na throudh thetip. Thetip of the sylet should be retracted abo ut
one-quater inch from the tip of the tube, jus above the level of the tubes



TABLE 3-2 Pediatric Layngoscope Blade Selection
Age Blade Size and Tye
Newhorn (,2.0 kg) 0 Miller
Newhorn (-2.0 kg6 months 1 Miller
6 months-2 years 1-2 Miller
2-8 years 2 Miller
8-12 years 2 Miller or 2 Magdntosh

Older than 2 years 3 Miller or 3 Madntosh

Murphy eye (ahole near thetip that lesensthe chane of tube obstudion). The
stylet will help keep the tube from kinking during insertion, making it easer to
direct thetube into the glotticopening If the stylet extends beyond the tip of the
endotracheal tube,it can puncture softtissuesructuresduringinsertion.

Set up and tes suctioning and oxygen delivery equipment. Connet the
sudioning equipment to alarge-tore sudioning device.

Prepare an end-ida carbon dioxide detector. If it is an electronic mode,
switchit on andtest it for proper function according to the manufecturer’sspeci-
ficaions.If it isa disposabe mode, removeit from the packagng and inspect it
for cracks or defects.

3. Initiate Monitoring

Initiae monitoring, whidh may include the compléion of an initial assessment by
anotheprovider or attaching the patient to minima monitoring equipment. The
degree of monitoring depends on equipment and resouces availabe. These can
indude continuouscardiac monitoring, pulseoximery, auomatd blood pressire
monitoring, and end-idal carbon dioxide detection.

4. Position the Patient

With the equipment ready, place the patient in a supine posiion. If possilke,the
patent should be posiioned on a sretche or table with a surface dightly above
your eye |evel, asthis makes it easer to see the child’svocal cords.Properly posi

TABLE 3-3 Pediatric Endotrachealibe Selection
Age Tube Size
Newhorn ( ,2.0 kg) 2.5 mm
Newlorn (-2.0 kg}-6 months 3.0-3.5 mm
6 months-1 year 3.5-4.0 mm
1-2 years 4.0-4.5 mm
Older than 2 years 4 1 (age in yeard) mm

Airway Interventions
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CLINICAL PEARLS

To perform endotrache ng%
intubation, it is best t '
position yourself by the
patient’s head. Keeping

your hands and face at the

same level as the patient's
head will result in the
clearest view.

CLINICAL PEARLS

To reduce the risk 0 %&%
hypoxemia, all patient
should receive oxygenation
prior to intubation.

DRUG REFERENCE

Preparatory drugs fo ’;}'«“l
endotracheal intubationg J
may include atropine,
glycopyrrolate, or lidocaine.

tioning the patientshead and neck will help you obtain adear view of the laryn
geal opening Posifoning dependson the patientsageand clinical situaion.

= If no rauma is aspected: Place infants anddddlers in the natral position by
arrangng a me-ind layer of padding teneath thedrso flom the shoulers b
the hips.In presdool and sbiool-age patents (up b atout eight yeass old),no
additional hea devation or heal tlt is required to ahieve the netral
position because the ppminent occiput causes the nlke to be slightly flexed
when the paent is sipine.Place oldcer children and dolesents in the sniffing
position by elevating the hed 8 b 10 cm andilting it bakward at the
atlanboccipital joint. Obese dolesents mg require palding undy the
shoulders as vell as the hed to achieve this sition.

= |f trauma is sspeded: Use the netral positon for patents who mg haze
injuries involving the hed, neck, or spine.Have a pamer provide in-line
stablization while standing yist © your left. If applicade, remove the font of
the @rvical wllar so that gu can @en the pw and aply cricoid pressire.

Posifon youssdf by the patients head. Keeping your hands and face at the
same | evel asthe patientshead will reault in thecleares view.

5. Preoxygenate and éntilate the Patient

To reducethe risk of hypoxemia,al patents should receive oxygenaton prior tointu-
bation.Us anonrebreathemask, if possilke,asthiswill hyperoxygenae and does
not carry the complicatonof gasticdigensinthat the bag-valve mask can cause.
If the patient is unable to breathe spontaneusy, use a BVM device.Adminisér
high-mncentration oxygen for at least thirty seconds.An oropharyngea airway
can be inserted in the unconscious patient, if necessay, to endure an airway to
endurethorough oxygenaton,but it must be removed before proceeding further.

6. Suction the Patient if Necesgar

Suction the patient's mouth and visible pharynx to clear scretions, if presat.
Ventilate again for at leas thirty secondsif the patientissuctioned.

7. Pemedicate the Patient if Indicated

In some cases, the patient may require premedicaton with atropine glycopyrro-
lak orlidocaine Conault medical direction or follow regional protocols.

= |n young dildren, endotracheal inubaton can initate a stong vagal stmulus
and causeradycadia. The kest méhod of preventing these #ects is though
adequak peoxygenaton. To further reduce these féects, sane sysems use
premedicaion with atropine for al children younger than ame year children
who ae lradycardic, and tildren younger than five yeas who will be
receiving succinylcholine as the palytic agent. Atropine should alsoédgven
to adoles@nt patents who receive a seond dbse ¢ succinylcholine.Dosag is
0.02 mg/kg (mininem dose 0.1 mgmaximum dse 0.5 mg).

= Secretions can mak visualizaion and inubaton difficult. Some gional
protocols mg cal for either atropine (0.02 mg/kgminimum dse 0.1 mg and
maximum dbse 0.3 mg) ioglycopyrrolate (0.005-0.01 mg/kg maximum dse
0.2 mg)

= Lidocaine is ecommended as parof the neiroaurgical induction for patents
who hae hea trauma ¢ blunt the inceasd intracranial pessire and
laryngeal eativity seen with intubaton. Dosag is 1.0 © 1.5 mg/kg
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From this point,the rest of the intubation should be competed and ventilation CLINICAL PEARLS
reamed in nomorethan 20 seonds. [ ]Oncepreparatorydrugs
. é% have been administered,
8. Peform a Selllc'k Maneuver o the rest oftt e
To enhane your view and prevent problems during intubaton, your partner should be completed and
should use aSellick maneuver that involves applying gentle pressireto the cricoid ventilation resumed in no
catilagejug below the thyroid cartilage.Thisproceduretemporaiily occludesthe more than 20 seconds.

es@hagus by compressng it between the cricoid cartilage and the cervical verte-
brae. It minimizes gastic inflation and helps to prevent passve regurgtaton of
sbmech contents redudng the likelihood of aspiation. Avoid applying excessie
pressire,which canobstruct thetracheaNotethat onoe pressirehasbeen applied,
it must be maintained until proper tube placement is confirmed.

DRUG REFERENCE

Sedative drugs may include
thiopental, ketamine,
etomidate, fentanyl,
‘ midazolam, or propofol.
9. Sedate the Patient if Indicated

The ided sedafve should have rapid onsé and minimal sde effects. The mogt
commanly used sedaives are thiopental ketamine gtomidat,fentaryl, midao- The patient should never

lam,and propofol. Mary of these agents are not comma to prehospital care and be awake while paralyzed.
may only be carried for phamacologically asssed intubaton. In some sysems, Adequate sedation must be
while lessideal,the sedaitve used is diazepam because it isa medicaton aready provided for the duration of
caried. The specific choice is influenced by numeous factors induding bron- paralysis.

chospasntypotensia, and age of the patient.

If a paralytic was used, the patient should never be awake while paralyzed. It is

critical to enaurethat adequak sedatonisprovidedfor theduration of pamlysis. ;/& Ketamine effects include

Select asedative with aduration of effect aslong or longer than that of the para- _ increased heart rate,

lytic agent to be used or be prepaed to adminisér additional ssdaton.For char increased blood pressure,

acteristicsof sedaive agents,see Talde 3-4. bronchodilation, increased

Additiona comments: catecholamine
L . . . . concentration, increased
Ketamineis unique amag the indiction agnts tkecause it Wl actually intracranial pressure, and
increase hearate and bood presaire for most paents. It also is a ptent frightening dreams on
bronchodilator and inceases the plasmarentration of catcholamines. emergence.
TABLE 3-4 Characteristics of Sedative Agents
Agent Dose (V/10) Onset Duration Adverse Efécts

Thiopental 2.0-4.0 mg/kg 10-20 sec 5-10 min Respiratoy depression,
hypotension

Ketamine 10-2.0 mg/kg 1—2 min 10—30 min Secretions, increased intraocular
and intracranial pressure, increased
blood pressure, emergenceactions

Etomidate 0.2-0.3 mg/kg 1 min 3-12 min Respiratoy depression,
fasdculations

Fentanyl 2.0-4.0 mcg/kg 1 min 1-2 hours Respiratoy depression, hypotension

Midazolam 01-0.2 mg/kg 1-2 min 1-2 hours Respiratoy depression, hypotension

but less than other agents

Propofol 2.0-2.5 mg/kg 30-60 sec 10—15 min Respiratoy depression,
hypotension
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DRUG REFERENCE

Etomidate is
neuroprotective with nd
significant effect on heart
rate or blood pressure. It
may cause muscle
fasciculations in patients
who are near death.

DEPOLARIZING AGENT

paralytic agent that bindg
to a muscle receptor site,
causes muscle contraction,
and then continues to
occupy the receptor site,

preventing further

contractions.

NONDEPOLARIZING AGENT
paralytic agent that hinds
to a muscle receptor site
without causing a
contraction and continues
to occupy the receptor site
and prevent contractions.

DRUG REFERENCE

Succinylcholine causey
muscle fasciculations beforg
paralysis, may cause
bradycardia, may increase
secretions, ocular, gastric,
and intracranial pressure,
and hyperkalemia.

These fators male it uséul for patents with asthma o hypotensim.
Premedicake with atopine b offset seretions.Emeagence reations ma
involve vivid, sametimes fightening deamsKetamine can in@ase
intracranial pressire and shouldduse with cauion in patents with heal
trauma.

Etomidat is neuroprotective and gnerally has no sigificant gfect on heat
rate a blood pressire. Musde fasciculabns (twitches) hae been notd in
patients who aein extremis (at the int of death).

10. Administer a Paralytic Agent if Indicated

Theideal paralytic would haverapid onsé¢ and ashort duration of effect with min-
imum significant side effectsor druginteractions.Paralytic agentsfrequently used
for phamacologicaly assisted intubaton include succinylcholine adepolaiizing
aent; and rocuronium and vecuronium,which are nondepolalizing agents.The
maja differences among the nondepolaizing agentsarein peak onsé and length
of action. For chalacteristics of pamlytic agents,see Talde 3-5.

Additonal comments:

Suainylchdine causes epolarnizaton of the neiromuscular yndion and
musde fasciculabns pior to full neuromuscular lbockade and paalysis. It
also inceases &gl tone,which can incease saetions and causerdycadia.
If given intramusculaty, doulde the ase.Other adverse df ects indude
increase ocular, gastic, and intacranial presaure. Succinylcholine ma cause
hyperkalemia (excessve Hood potassum).

11. Open the Mouth and Contrthe Tongue and Epiglottis

In patientswith limp musdetone,paticulaty infants the mouth can be opened
by pushing the jaw forward or by simply inserting the laryngosope blade. Othe
patentsmay requireacross-fingr or scisorstechnique:Use your firs and second
or firstand thirdfingersto push the upper and lower teeth apart. Be cautiouswhen
pleacing your fingersin themouth of ary patient who isnot fully comabse Prior to
intubaton,thetongueand epiglottismus be controlled us ng the flange and tip of
thelaryngsopeblade.

Grasp the laryngosmope handlein theleft hand, closeto the blade. For infants
and todders,alighter gripis preferred. Hold the handle between the thumb and

TABLE 3-5 Characteristics of Paralytic Agents
Characteristics ofdalytic Agents
Agent Dose Onset Duration
Sucinylcholine 2.0 mg/kg ,10 kg or ,12 mo 3060 sec 3-5 min
10mg/kg -10 kg or - 12 mo 30-60 sec 3-5 min
Rocuronium 0.6 mg/kg (low range) 60—90 sec 30-40 min
12 mg/kg (high range) 30-60 sec 60—90 min
Vecuronium 01 mg/kg (low range) 2—-3 min 30-60 min
0.2 mg/kg (high range) 30-90 sec 90—-120 min
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thefirg two fingersto maintain alighter toudh.Use the fingertipsrathe than the
whole hand to control movements.

Inset the laryngpsope blade into the right sde of the child’s mouth.Be care-
ful not to pressagainst the teeth or gums with the blade. Advan@the blade aong
the tongue directing the blade toward the center of the mouth so that the tongue
is pushed upward and towaud the left side of the mouth. Laryngea view will be
downthe right sde of thetonguewhile the tongue and jaw arelifted upwad and
forward dongthe lineof thelaryngosopehandle.lf thebladeisincorrectly passed
down the middle of thetonguethe tongue will flop over both sides of the blade,
namrowing your field of view and complicatng passage of the endotrachea tube.

Direct gentleforce upwand alongthe handle at a45-degree angleasyouinsart the
blade. Never lever the handle or blade againg the teeth and gums, because thiscan
cauetraumaAdvan@theblade dowly along the tongue until it reachestheepiglot-
tis.If theblade isadvan®@d too quidly, paticulatywhenintubaing smaller patients,
the blade may bypassthe epiglottisand beinserted directly into the esophagus.

If you are usng a graight laryngosope blade, gently lift the epiglottis with
the tip of the blade and move it forward. To avoid inadvertent esophagea place-
ment, it iscritical to placethe blade s0 that the epiglottisislifted complédely up
and away from the airway opening This permits an unobstuded view of the
vocal cordsso that the tube can be passed eadly into the trachea.

If you are using a curved blade, place the tip in the vallecula and lift the
epidottis indirectly by applying pressire on the hyoepiglottic ligament locaed
beneath the vallecula.

NOTE: Depending onthe depth of bladeinsertion,you may occasimaly pick
up the epiglottisdirectly using a curved blade,or a graight blade may somdimes
be placed in the vallecula.While this should not be your goal,if it does happen
and aslongasyou obtainagood laryngeal view, theseinstancesdo not necessaity
pose aproblem.

12. Locate Landmarks for Intubation

Before inserting the enddradheal tube, you must obtain a clear view o the glottic CLINICAL PEARLS
opening so that you can identify theentran@to the larynx.Always proceed from one [ 9 ]

Before inserting the

recognized strudure to the next. Never blindy advane the entire laryngpsope endotracheal tube, you

into the mouth. The key to successful intubaton islandmark identificaton. If you must obtain a clear view of
cannot identify a landmark do not proceed. Withdraw the tube and blade and the glottic opening so that
ventilatethe patient.lt isbetter to ventilate with aBVM and attempt again than to you can identify the
incorrectly placetheendotracheal tube. entrance to the larynx.

KEY LANDMARKS

The area between the tongue and epiglottisis the valleculaThe epiglottisslocated at
the base of the tongue and defines the laryngeal inlet, meking it the principal landmark
for the structures that surround the entrance of the larynx. The aryepiglotticfolds locat
ed on each Sde of theepig ottis, tilt inferiorly and posteriorly toward the posterior carti-
lages Between the pogterior cartilages on each side is the interarytenad notch. The
glottic opening lies anterior to the posterior cartilages and marksthe entrance tothe lar-
ynx.Pressing the laryngoscope blade against the tongue and valleaula or epiglottis usu-
dly gives the glottic opening ether a narrow, slitlike appearance or a somewhat
triangular shape.

Within the larynx itsdf are the false vocd cords, or vestibular folds, and the true
vocal cords, which are white and should be easy to digtinguish. In the spontaneously
breathing patient, you may see the true vocal cords opening and closing. The esopha
gusappears as around, dark hole just bd ow the posterior cartilagesand the interary-
tenoid notch. Be sure toidentify these structures sothat you candirect thetubeinto the
laryngeal opening abovethem Failure to confirm these landmarks almost always re-
aultsin esophageal intubation.
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CLINICAL PEARLS

Confirmation of tube %?
placement is critical. If yo
cannot confirm correct
placement, immediately
withdraw the tube and

provide assisted ventilation.

13. Insett the Endotrachealube

Actual insertion of theendotrached tube should go smoothly aslong asyou keep
the opening between the vocal cordsin view throudhout placement. Hold thetube
jusgt above the marking that correspndsto the correct insertion depth as previ-
ousl determined. Check to make sure the patients voca cords are open. If they
areclosal, wait for them to open before advancing thetube.Inset thetube gently
a theright-hand corner of the patients mouth so that your view of the laryngeal
opening isnot obscued by thetube.

Guide the tube throud the opening between the voca cords while continu-
ing to control the tongue with the laryngosope blade. It iscritical to obsavethe
tip of thetube asit passeesabovethe poserior cartilagesand interarytenoid notch
and between the vocal cords.Lodng sight of it at the lad moment isa frequent
cause of esghaga placement. Continue passing the tube until the marking for
the proper depth islevel with the patientsvocal cords.When the endotracheal
tube isin place, hold it firmly against the lip at the right corner of the child’s
mouh and withdraw the laryngosope. Slip the stylet out of the endotracheal
tube.Attach the BVM to the endotrachea tube and resume assisted ventilation
throudhthetube.

Never forcethetube.If you cannot advane the tubeinto the glottic opening
it may be helpful to partially withdraw the gylet. If thisdoes not help, the tube
may be too large to pass throud the child’s narrow cricoid ring. Withdraw the
tubeand eithe immediaely attempt with asmaller tube or begin ass sted ventila-
tionsand then begin again with asmaller tube.

14. Resume Oxygenation andeXtilation
Assoon asthetulkeisplaced, promptly resime oxygenaion and ventilation.

15. Confirm Corect Placement

Confirmaton is probally the mog critical gep in intubaton.Althoudnhit isim-
portant to correctly place the tube,occasimaly there may be an incorrect place-
ment. Incorrect placement isa catastrophic event only if unralizd. If you cannot
posiively confirm proper placement, withdiaw the tube and use BVM ventilation.
With the endotrachea tube in place,hold the tube securdy against the patients
upper lip and check placement, usng clinical assessment technigues and confir-
mabry devices.
Clinical assessment indudesthe following:

= Bilateral chest &pansia (chest ise)

= Bilateral and @ual kreath sounds

= Absence d air when auscultang over the sbmach
= Improvement in patent condition

= Improved heat rate

= Improved skin @lor

= Improved mental stats

Wath for equa ches rise bilaterally while continuing assisted ventilation
with the bag-valve device.Posiion a gethosope over the upper abdomen and
auscultatfor agurgling sound in the stomach. This sound indicates esophagal
intubaton.If noed, thetube should beremoved.Auscultatfor breath soundsin
the ches at the second or third intercostal spacein themid-axillary line.

Compake breath soundsbilaterally. Greatly reduced breath sounds on theleft
side may indicate that the endotracheal tube has been placed in the right main-



sterm bronchus.To correct thisproblem, listen over theleft chest while pulling the
tube slowly outwaid until thebreath sounds are equal to theright side.Note that
breath soundstend to travel moreeasly throudh achild’schest than an adults,so
you may still hear breath soundsin the axillary regions when the tubeisincor-
rectly placed. Wath the child’s skin color to see if cyanod's gives way to pale or
pink colar. If the child wasbradycadic,check to seeif theheart raehasretumed
tothenormd rang.

After you have complded these clinical assessments, verify oxygenaton
throud pulse oximetry and assessfor esophageal intubaton, usng an end-idal
cabon dioxide device. These measures are important adjundsto clinica assess-
ment. The pres@ce of cabon dioxideduring expiration helpsto confirmthat the
tube isproperly positoned: Becausethe stomach doesnot produce carbon diox-
ide,thisgasisnot preseit whenthe tubeisplaced in the esophagusLeare the de-
tector in placebecauseit will provide an early indication if thetube later becomes
obstucted or didodged.

16. Secue the Tbe

Oneyou haveconfirmed proper posiioning hold the endotrached tubefirmlyin
plece and tape it above, below, and to the side of the right corne of the child’s
mouh,or securethe tubewith acommecid endotrachea tube holder.

17. Reconfim Corect Placement

During the securing process the tube may have moved. For thisreasm,reconfirm
placement asyou did to confirmthe initid placement.

18. Ensue Adequate Sedation fordbonged Paralysis

If paalysswas used and is gill presat, continue ssdaion asdiscussd in the s=
dafton ction.

19. Continue Monitoring Caect Placement

Because a pediatic endotrachea tubeis short, slight movement can displace the
tubefrom thetracheaand into eithe theright main sem bronchus or the esopha
gus.Thiswill be aproblem only if it is not noticed. Throudhou furthe care and
transjprt, continualy reassessthe patient for continued correct endotracheal tube
placement.

Inadditon if theintubaed patient hasachangin condition, pat of the pa-
tient assessment should include assesing the endotracheal tube for aproblem.A
uséul acronym for remembering theitemsto assessin theintubaed patient with
achangin condition isDOPE.Thisstandsfor:

Dislodgment o the ube

Obstruction o the ube

Pneumothaax

Equipment failure such as & BVM or oxygen souce

Alternative Airways

Several types of alternatve airways are now availaldle.None secure the airway as
definitively as an endotrached tube but al can be inserted withou direct visualr
zaton with a laryngosope, require lesstraining to insert than the endotracheal
tube, and provide a means of protecting the airway and ventlating the patient.
(See the Procedure for Alternaive Airways on pages88-89.)

Airway Interventions
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PROCEDURE-" Airway Positioning

Plece the paent in a sipine positon with a small

towd under the shouldrs (a shouldrs D pdvis A madified jav thrust manaver to gpen the
under age two) to level the plane bthe aimay. airway in an infant vith suspected rauma.

Ty : A jaw thrust mg be performed to gpen the aiway
= in a dild.

FIGURE 3-
A head-tilt-chin-lift maneuver to open the aiway
in an infant vith no suspected trauma.

FIGURE 3-1E - .
B £ FIGURE 3-1F
A madified jaw thrust manaver keeps hed and

spine aligrad in a dild with suspected rauma. A hea-tilt-chin-lift maneauver to gpen the aiway

in a dild with no suspected rauma.
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PROCEDURE- Airway Clearance-Conscious Infant {1 Year)

---------------------------------------------------------------------------------------------------------------------

To dear a breign body airway obstruction in a ©n-
scious infant (1 gar old o less)follow these sps:

1.

Pidk up the infant and saddle him oser one d
your ams,with the face down and the hehlower
than the tunk. Support the hea with your hand
and est yur foream holding the infant o your
thigh.

Deliver five bak blows with the hel of the othe
hand.Deli ver these ércefully and aepidy between
the shouldr blades (Figue 3-2a).

If the Preign body is yet not epelled, sandvich
the infant letween your foreams and oll the
infant so he is nw supine m your othe foream.
Then rest the éream upporting the infant o
your thigh with the hed lower than therunk.

Deliver five dhest thusts vith your fingers in the
same psiton (lowe sternum) as CPR
compressims. Deliver these also in the samepid
and shap fashim as the pvious bak blows
(Figure 3-2b).

If the paent becomes unonsciousfollow the
procedure for an unonscious infant \wth an
airway obstuction.

FIGURE 3-2A

To dear an away obstuction in an infant less
than me year old,deliver five bak blows...

.« /
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FIGURE 3-2B

...followed by five chest thusts.

PROCEDURE" Airway Clearance-Unconscious Infant (1 Year)

---------------------------------------------------------------------------------------------------------------------

To dear a breign body airway obstruction in an unon-
scious infant (1 gar old o less),or in an infant vo
becomes unonscious dring the aiway removal roce-
dure,follow these s#ps:

1.

Plece the infant spine and pen the aiway
marualy to assessof breathing

If breathing is abs#, attempt to \entilate once.If
blocked, repositon the hed and aiway marually
and attmpt to ventilate agin.

Pidk up the infant and saddle him oer one d
your ams,with the face down and the hehlower
than the tunk. Support the hea with your hand

and est your foream holding the infant o your
thigh.

Ddiver five bak blows with the hel of the othe
hand.Ddiver these 6rcefully and apidy between
the shoulér blades.(Review Figure 3-2a in the
procedure for a mnscious infant.)

If the breign body is yet not expelled, sandvich
the infant Ietween your foreams and oll the
infant so he is n@ supine m your othe foream.
Then rest the éream supporting the infant a
your thigh with the hed lower than the funk.

(continued)
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PROCEDURE" Airway Clearance-Unconscious Infant (continued)
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6.

Deliver five dhest thusts wth your fingers in the
same psition (lower sernum) as CPR
compressiams. Deliver these also in the sameapid
and shay fashim as the pevious bak blows.
(Review Figure 3-2b in the pocedure for a
conscious infant.)

Reassess the aigy by looking in the moth for
the dostruction (never do a bind finger sweep),
and puck it out if seen. Reatempt to ventilate.

Repeat s¢ps 3 though 7 until the aiway is
deared or unil you hae laiyngosopy equipment
realy.

9.

10.

11.

Perform visual lalyngosopy for the reign body,
and etrieve it by using pdiatic Magl| foroeps.
Reatempt to ventilate.

If you cannot entilate, attempt to intubae. (If
neessay, you mgy be alle o push dject into
right mainsém bronchus and the ventilate the
left lung.)

If sill obstructed, consider performing a nedle

cricothyrotomy if the parsannd, equipment, and
permissio from medical dilection o do so ae

availade and gantd.

PROCEDURE- Airway Clearance-Conscious Child (over 1 year old)

......................................................................................................................

To dear a breign body airway obstruction in a on-
scious dild over one year oldfollow these s#ps:

1.

If the paient can breefully cough, encourage him
to continue his evn dforts  remove the breign
body.

If the paient cannot éreefully cough o speak,
stand lehind him, lower yoursdf to his h&ht,
and cide your ams aound the hild so that pur
hands can & denched over the ab@men.

Plece a tenched fist (with the thumb b the insic
of the fist),just superior to the umidicus and vell
below the xyphaoid process.

Deliver subdiaghragmaic thrusts vith an iward-
upward mofon. Each thrust should b its avn
distinct moton and nger come inb @ntact with
the lowver ribcage o xyphoid process diring the
ddivery of the abdminal thusts.This procedure
is ommanly known as the limlich manever
(Figure 3-3).

Repeat the thusts unt the patent expds the
foreign body or becomes unonscious.

If the paient becomes unonsciousfollow the
procedure for an unonscious hild with an aiway
obstruction—after first visualizing the aiwvay for

FIGURE 3-3

To dear an away obstruction in a @nscious hild,
perform abaminal thusts (the imlich
maneiver).

the Preign kody, because it mabecome dislalged
during the meement o the paient to the flor
after he lecomes unonscious.
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To dear an airway obstuction in an unconsdous child
over oneyear old, or in achild who becomesunconscious

during the airway removal procedure follow these steps:

1.

3.

Plece the paent supine and pen the aiway
marualy t assessoir breathing

If breathing is abs#, atempt to ventilate ance. If
blocked, repositon the hed and aiway marually
and attmpt to \entilate agin.

With the paient lying supine,straddle the
paients hips and plee the hel of one hand o
the ab@dmen, directly superior to the umilicus
and well below the xyphoid process.Interlace your
othe hand m top of the first.

Deliver five sibdiaghragmatic thrusts in a gick,
upward mofon (Figure 3-4).Eech thust should

FIGURE 3-4

To dear an aiway obstuction in an unonscious
child, place the bild in a sipine msition and
peform abdminal thusts.

Airway Interventions

be its avn disinct movement. Aim thrusts
midline, and not & to ether side.

Perform a mawal aiway technique b gpen the
mouh and inspct for the Preign body. Reassess
the aiway by looking in the moth for the
obstruction (never do a bind finger sweep), and
pluck it out if seen. Reatempt to ventilate.

Repeat s¢ps 3 though 5 untl the aiway is
deared or unil you hae laiyngosopy equipment
realy.

Perform visual laryngos®py for the oreign body,
and etrieve it by using pediatric Magl| forceps.
Reatempt to ventilate.

If you cannot entilate,attempt to intubae. (If
necessay, you mg push the bject into the ight
mainsém bronchus and the ventilate the Idt
lung.)

If still obstructed, consider performing a nedle
cricothyrotomy if the grsannd, equipment, and
permissian © do so flom medical direction are
availade and gantd. (See the FPocedure for
Needle Cricothyrotomy on pags 76-77.)
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PROCEDURE" Needle Cricothystomy
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If airway clearan@ procedures hae failed, needle crico-
thyrotomy may be performed if it is permitted by med-
ical direction and ifyou ae trained appropriately.

A i
FIGURE 3-5A

Lay ou the euipment.

shonrtilags
il mambeans
= ST

FIGURE 3-5B

To perform a nedle ciicothyrotomy, first locae the cicottyroid
membrane which lies etween the tlyroid catilage and the dcoid
cattilage.
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Thygroid cartilage

Cricathyroid
A ane

Cricid cartidage

FIGURE 3-5C

Swab the arrior neck with anfiseptic. Attach a 14- 6 16-qauee over-the-nedle
cathder to a 3- b 5-mL syinge. Carefully insert the nedle—at a 90-dgree ande a
at a slignt ande toward the get—through the cicothyroid membrane and no nre
than 1 entimeter into the rachea.Maintain ngative pressure (puling bak on the
plunger) while insating. A return of air indicaes that the reelle is in the tachea.lf
there is esistane a a return of blood, adjust the plaement. Once placement is
confirmed, check for spontaneus \entlations.If ventilations ae absat o
inadequatk,connect a sitive-pressire ventilating device b the cathter. Ventilate the
patient, monitoring caefully for chest ise.

- z *, =
FIGURE 3-5D FIGURE 3-5E

Prepae D inset the nedle. Cathéer in place.
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PROCEDURE" Orophagngeal Aiway
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For unwmnscious pagnts, an aopharyngeal aiway
adjund can ke usd to oontrol the aiwvay and leep the
tongue fom falling badk against the pstrior pharynx.

FIGURE 3-6B

Szing an eophaiyngeal aimway.

FIGURE 3-6A

A variety of orophartyngeal aimvays.

FIGURE 3-6D

An oropharyngeal aiway in place.

FIGURE 3-6C

Inseting an aophaiyngeal aiway using a éngue
depressa.




Airway Interventions

PROCEDURE" Nasophangeal Aiway
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Nasal aiways ae appropriate for conscious hildren
who cannot maintain anpen airway. They should not
be usel in dhildren with facial rauma o heal injuries.

FIGUREEE
Nasgharyngeal aiways in a \ariety of pediatic Sizing a nasphaiyngeal aiway.
and alult sizes.

FIGURE 3-7C

A nas@haiyngeal aiway in place.
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PROCEDURE" Equipment for Pediatric Endotracheal Intubation
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The @uipment shavn hee, necessay to perform an
endotracheal inuibaton in a gdiaric paient,should k&
stored in an easyl accessilte equipment bag

FIGURE 3-8B

Meconium aspiator (essatial for nevborns when
meconium is resent).

FIGURE 3-8C

Bag-\alve-mask d@vices in al appropriate sizs,with
oxygen att@zhments.

FIGURE 3-8D

Pediatric oropharyngeal aiways in al appropriate
Large-bore and edotracheal siction catheers, sizes.
tubing, and vacuum souce.

FIGURE 3-8A

FIGURE 3-8E

Pediatric laryngosmpe hantk with extra bateries.
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PROCEDURE+- Equipment for Pediatric Endotracheal Intubation (continued)

FIGURE 3-8G

Curved (Macintosh) layngosmpe Hades in sizs 0

Straight (Miller) laryngosope Hades in siezs 0 b 3 to 3 with extra tulbs.
with extra kulbs.

FIGURE 3-8H

Pediatric endotracheal ube sylets in smdland

faree sies.
Uncuffed pediatric endotracheal tibes in
sizes 2.506 5.5 mm.

FIGURE 3-8J FIGURE 3-8K

Endtrached tubes with cuffsin sizes 6.0 to 8.0 mm. Magill forceps in pediatric and alult sizs.

(continued)
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PROCEDURE" Equipment for Pediatric Endotracheal Intubation (continued)
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FIGURE 3-8L
Pulse oimeter.

gD HTH
NFS 75
=
SE

[ILLE

FIGURE 3-8M

End-idal cabon dioxide detection device. [Nellcor, A Division o Tyco Health Cae,Inc.
(top and batom right)]
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PROCEDURE" Equipment for Pediatric Endotracheal Intubation (continued)
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i

FIGURE 3-8N

Adhesie tae o othe devices b seure the
endotracheal uibe.

FIGURE 3-80

Length-basd resuscitaton tape. (Armstrong Medical)
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PROCEDURE+" Pediatric Endotracheal Intubation

----------------------------------------------------------------------------------------------------------------------

To perform a pediatric endotracheal inubaton, follow
these @ps:

1. Before you begin, take body substane isolaion
and plan wur pocedure. Perform a cusel
history.

2. Prepare the quipment and mdicatons (if
needed).

. Initiate manitoring.

. Positon the paent (Figues 3-9 ad c).

. Preoxygenat and entilate the paent.

. Suction the paient if necessay. S g

. Premedicate the paent (if indicated). ]

. Perform a 8llick manewver (Figures 3-9 dd g). An infant wsitioned for intubaton.

. Sedate the paent (if indicaied).

10. Adminiser a paalytic agnt (if indicated).

11. Open the paent's mouth and ontrol the paients
tongue and piglottis (Figures 3-9 ha I).

12. Locae landmaks for intubaion (Figures 3-9 m
and n).

13. Insat the endotracheal tuibe (Figues 3-9 candp).
14. Reume ygenaion and \entilation.

15. Confirm orrect placement with clinical exam and
end-tidal CG; detection (Figue 3-9 q).

17. Reconfirm correct placement. A child positioned for intubaion.
18. Ensure adequatk selation for prolonged pamalysis.

19. Continue maitoring the edotracheal tibe for
oontinued correct placement.

© 00 N o o~ W

FIGURE 3-9C

Hold in-line staldization during intubaton if
trauma is gspected.




Airway Interventions

PROCEDURE" Pediatric Endotracheal Intubation (continued)
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FIGURE 3-9D FIGURE 3-9G

To perform a Slick maneuver, obsarve the The Zllick maneiver performed on a dild.
anabmy of the nek to locak the cicoid

carttilage.

v gl i e FIGURE 3-9H
FIGURE 3-9E Airway positioning for intubaion.

The cicoid cartilage lies telow the tlyroid catilage and the
cricothyroid membrane.

Cricoid canilags

FIGURE 3-9I

Airway in position for intubaton (side view).

FIGURE 3-9F

Apply sufficient pressire b the cicoid catilage ©
occlude the esphagus that liesdhind the tachea.

(continued)
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PROCEDURE- Pediatric Endotracheal Intubation (continued)
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Cornge
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By eni gl

fald
vl ey o8
natch
Airway in position for intubaton (front view). Laryngosope in plae for intubaton (front view).

The dottic apening.
Laryngosmpe in plae for intubaton, controlling the
patent's ongue and piglottis (sick view).

Walecul g
Glotlic opaning
Podteriar
cartilages
Epkioh i as

Essphagus

FIGURE 3-9N

Key landmaks for intubaton.
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PROCEDURE" Pediatric Endotracheal Intubation (continued)

FIGURE 3-90

Plecing the adotracheal tibe.

whaey” E i A disposatte end-fdal CO, detector is usel to
' detect correct placement in the tachea.(Nellcor, A
Division d Tyco Healthcae,Inc.)

FIGURE 3-9P

The endotracheal tibe in plae.

; i R i b
Tube seured with bag-\alve mask andred-tidal

Tube seured. CO, detector in plece.
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PROCEDURE" Alternative Ailways
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Several types d alternaive aiways ae aailabe that
offer same dgree d airway protection during
ventilation.

FIGURE 3-10A

The Esphageal Tracheal @mbitube® (ETC) airway.
NOTE that the @mbitube® is ontraindicaed in patients
who ae less than 16eas o age or undeb5 fed tall. It can
be ugd in addesents who exceed tho® mininum
indicatons.

The Phayngeotracheal-umen (RL®) airway. NOTE
that, like the @mbitube®, the PtL® is ontraindicaed
in patents who ae less than 16gas d age or unde
5 feet tall. It can I usd in adéescents who exceed
thoe mininmum indicatons. (Gettig Phamacutical
Instument Company)

The @mbitube® (ETC) can le plaed in
either the esphagus o the tachea.
Auscultaibn of breath soundsonfirms
which placement has leen made.A tube can
then be dosen that will direct ventilations
into the rachea,whether the aiway
placement is esphageal a tracheal.
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FIGURE 3-10D

Similarly to the @mbitube®, the RL® airway can ke

placed in ether the esphagus othe rachea, A SRR
placement confirmed, and a tibe then chosen that
will direct ventilations inb the tachea. The layngeal mask aivay (LMA). NOTE:

Unlike the @mbitube® and the PtL®he
LMA has no ag fstictions.It may be usd
in children.

FIGURE 3-10F

The LMA mnsists 6 a ventilation tube attahed © a cuffthat can b inseted into the typopharynx and
inflated to seal & and potect the layngeal @ening. An advantag d the LMA is ease binsation; a
disadvantag is that it des not isola the tachea.Thus it dfers protection only from seretions @ other
magrials in the parynx but does not potect the tachea fom matrial regurgtated from the sbmach.
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Summary

Oxygenaton and ventilation areessential to pediatic care.In order to provideef-
fective oxygenaton and ventilation, a sscure airway must be attained and main-
tain@. In mog cases this goa can be accomplish@ with basic life support
measiresinduding positoning suctioning, the use of adjunds,and cleaane of
foreign bodiesIf these methadsfail to maintain anadequakairway, advanedlife
support maneuvers may be necessay. This may includeendotracheal intubaton,
and in some casesthiswill be phamacologicaly asssted.

Complede familiarity with the properties of relevant phamacologica agents
isabsolutely critical.Before usng these agents,you must demonstatea high de-
gree of skill in direct laryngos®py and intubaton techniques and be expert at
providing assised ventilation in case intubaton is unsuccessfulln addition, in
rare caseswherethe airway cannot be obtainel with basic life support maneuvers
and attempt at intubaton, percutan®us needle cricothyrotomy may be per-

formedif resoucesand permissian from medica direction areavailable.

P
o

Case Study Bsolution

The tongue is the most common airway obstruction in
pediatric patients. In the unconséous child or child
with an atered mental status, it often falls to the back
of the airway occluding the airway. With repositioning
of the airway, the snoring improves. The uncons@us
child, José, bedns to breathe, but on assessment you
note that the rate is only four breaths per minute and
shallow Since his breathing is inadequate, you
continue to maintain the airway while begnning as
sisted ventilations. Your partner completes the initial
assessment, confirming that Joséis unresponsive to any
stimuli, but that perfusion and heart rate are normal. He
exposes the child as needed for further assessment.

Despite assiged ventilations with a BVM, you

note that chest rise is still inadequate and you ingruct
your partner to intubate to secure a better airway. He
sets up all the necessay equipment while you hyper-
ventilate the patient. Your partner then successfully in-
tubates José and confirms placement based on chest
rise, bilateral equal breath sounds, and with the aid of a
disposable end-tidal carbon dioxide detector. After in-
tubation you note that there is good chest rise with as-
sisted ventilations. Because Josés condition is
unstable, you immediately package and transport him.
En route you assist ventilations and continualy re-
assess tube placement and José arrives at the hospital
unansaous but with improved respiratory effort.
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